Mathematics Self-efficacy and Meta-Cognition Among University Students  by Jaafar, Wan Marzuki Wan & Ayub, Ahmad Fauzi Mohd
1877-0428 © 2010 Published by Elsevier Ltd.
doi:10.1016/j.sbspro.2010.12.071
Procedia Social and Behavioral Sciences 8 (2010) 519–524
Available online at www.sciencedirect.com
International Conference on Mathematics Education Research 2010 (ICMER 2010) 
Mathematics Self-efficacy and Meta-Cognition Among  
University Students 
 
Wan Marzuki Wan Jaafara*, Ahmad Fauzi Mohd Ayubb 
a,bFaculty of Educational Studies, Universiti Putra Malaysia 
bInstitute for Mathematical Research 
 
 
Abstract 
The purpose of this study is to determine the mathematics self-efficacy and meta-cognition among university students.  Two 
hundred and three respondents from a university in Malaysia were chosen through random sampling.  Descriptive research design 
was used in this study.   The Mathematics self-efficacy and meta-cognition Inventory was used to measure mathematics self-
efficacy and mathematics meta-cognition.  The data was analyzed using the descriptive statistic to measure mean and standard 
deviation of mathematics self-efficacy and mathematics meta-cognition.   The findings indicates that most of the respondents 
have a moderate level in mathematics self-efficacy and also in mathematics meta-cognition.  Further analysis shows that there is 
a positive relationship between mathematics performance and mathematics self-efficacy [r(203)=0.311; p < 0.05] and also 
mathematics meta-cognition [r(203)=0.216; p < 0.05].  The findings obtained from the study can guide mathematics educators on 
the importance of mathematics self-efficacy and meta-cognition of university students.  This is where serious attention should be 
given in mathematics education to ensure the production of good students in mathematics.  Overall, the findings of the research 
gave useful implication in the mathematics profession, especially in the field of mathematics education.  
©  Elsevier Ltd. 
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1. Introduction 
  
Learning mathematics is a major focus of educational institution at all levels. In Malaysia, mathematics have been 
taught in primary and secondary level.  Mathematics is important not only in school but it has been even more 
important at higher education. The development of mathematics covers the acquisition of knowledge about the 
construction of ideas, concepts and facts of the selection, the implementation of the procedures, computing skills 
and problem solving skills. Mathematics studies are also related with how students’ think in solving mathematics 
problems which related with the retention of concepts, facts and procedures in mathematics. However, most of the 
study in mathematics achievement related with psychological factors has been focused by many researchers.  
Among the important factors related to mathematics academic achievement are mathematics self efficacy and 
mathematics meta-cognition.  Campbell and Hackett (1986) and Hackett, Betz, O’Halloran and Romac (1990) found 
that students who believe their ability in mathematics achievement is an important factor that will contributes toward 
their achievement in mathematics. 
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Meta-cognition has great potential in increasing the meaningfulness of students' classroom learning.  The concept of 
meta-cognition is related to the knowledge of “when and how” to use particular strategies for learning or problem 
solving (Metcalfe & Shimamura, 1994). In Malaysia, the meta-cognitive approach has been initiated through the 
Smart School project in which teaching and learning approach comprised of seven strategies namely directions 
strategy, observation strategy, consulting strategy, generation strategy, collaborative strategies, external context 
strategy and meta-cognitive strategies (Ministry of Education, 1997). Meta-cognition means thinking about thinking 
and it encompass three important aspects which are knowledge about our own thought processes, control or self-
regulation, and beliefs and intuition (Schoenfeld, 1987, 1992).  Meta-cognition includes knowledge of general 
cognitive strategies, knowledge of monitoring, evaluation and regulatory strategy (Jausovec, 1994). Meanwhile, 
meta-cognitive strategy refers to methods used to help students understand the way they learn.  By using meta-
cognitive strategy, students can develop appropriate plans during their teaching and learning process ether by 
memorizing or as eventually routine.  Students must learn how to monitor and regulate steps and procedures used to 
meet the goal of solving problems (Ozsoy, 2010).  Mathematics meta-cognition can be referred to knowledge about 
“when and how” to use particular strategies for learning and problem solving in mathematics. Meta-cognition has 
positive effects on the academic achievement (Rezvan, Ahmadi & Abedi, 2006).  Several researches have been 
conducted to identify the relationship between meta-cognition and mathematics performance.  For example, a study 
by Ozsoy (2010) found that there is a significant and positive relationship (r = .648, p < .01) between meta-cognition 
and mathematics achievement.  
 
Besides meta-cognition, students self-efficacy towards mathematics have also influence on mathematics 
performance.  Researcher such as Bandura (1986), Hackett and Betz (1989) and Schunk (1991) have demonstrated 
that self-efficacy beliefs can determine students performance in Mathematics.  Bandura (1977) postulates that self-
efficacy as a person belief concerning  his/her ability to successfully perform in a given task or behaviour is a major 
determinant of whether a person will attempt a given task and to how much effort will be extended and how much 
persistency will be displayed in pursuing the tasks. According to Bandura (1986) social cognitive theory, students’ 
self-efficacy beliefs in the judgment of confidence in performing academic tasks or succeed in academic activities 
will determine their subsequent capability to accomplish such tasks or succeed in the activity. Meanwhile, 
mathematic self-efficacy is a situational or problem-specific assessment of an  individual’s confidence in his/her 
ability to successfully perform or accomplish a particular task or problems (Hackett & Betz, 1989).  Based on this 
understanding of how individual beliefs can influence their performance, individual who posses high self-efficacy 
will be more successful  to complete the tasks given.  Multon, Brown and Lent (1991) did a meta-analytic review of 
39 educational studies which indicates that self-efficacy was strongly related to student performance in a variety of 
subject areas. For example, research findings by Hackett and Betz (1989) on 262 undergraduate students found that 
there is a moderately strong relationship between mathematics self-efficacy and mathematics performance.  A 
correlational study by Pintrich and DeGroot (1990) found that a positive relationship was established between self-
efficacy and students’ cognitive engagement and also performance.  In conclusion, the study about mathematics 
self-efficacy and mathematics meta-cognition is important to identify how these factors contribute towards 
mathematics academic achievement.   
 
2. Purpose of Study 
The main purpose of this study is to examine students’ mathematics meta-cognition and self-efficacy.  The study 
will also seek the relationship between students mathematics meta-cognition and mathematics self-efficacy with 
their performance. To accomplish this study, the specific objectives of the study are:  
a) To determine undergraduate students mathematics self-efficacy. 
b) To determine undergraduate students mathematics meta-cognition. 
c) To determine the relationship between mathematics self-efficacy and mathematics meta-cognition with 
mathematics performance.  
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3. Methodology  
 
Participants 
Participants were 203 undergraduate university students taking a foundation mathematics calculus course. These 
students were chosen through random sampling from six different groups and also from different academic program 
but taking a same code of mathematics course.   The studies was carried out during second semester 2009/2010.  
The researchers chose mathematics calculus since it is the most difficult mathematics course compared to other 
mathematics foundation course such as algebra or statistics. 
  
Instruments 
Researchers used a set of questionnaire consisting of three sections.  Section A contains the background of 
respondent while section B contains the Mathematics Self-Efficacy Questionnaire. It consists of seven items seeking 
student mathematics self-efficacy. Each item was measured using the Likert scale ranging from strongly disagree (1) 
to strongly agree (4).  Items used to measure student’s mathematics self-efficacy are related with what they believe 
in obtaining a good grade in this course, their confidence in learning and understanding mathematics concept and 
also their confidence to master and accomplish the task given while taking the course. Section C contains the 
Mathematics Meta-Cognition Questionnaire which consists of 12 items.  We also used the 4-point Likert Scale 
ranged from 1 (strongly disagree) to 4 (strongly agree). Items used in this section are related with the learning 
strategy that the students used while learning mathematics calculus. 
 
A test reliability found that the overall reliability of the Mathematics Self-Efficacy Questionnaire was α =. 93, while 
the results of reliability of Mathematics Meta-Cognition Questionnaire is α = .89.  For mathematics performance, 
lecturers who taught particular group have provide the researcher with students overall scores. 
 
4.        Results 
 
This section will discuss the findings of the research carried out.  The discussion in these sections is based on the 
research purposes. 
 
Mathematics Self-efficacy 
 
The first objective is to determine students’ mathematics self-efficacy.  The overall mean for students mathematics 
self-efficacy is 2.92 with the standard deviation is .44.  This indicated that most of the respondent attained a 
moderate level in mathematics. Details for the items used to measure students’ mathematics self-efficacy are as 
shown in Table 1.  
 
Table 1: Distribution of Respondents based on the item score of Mathematics Self-Efficacy 
 
 Strongly 
not 
agree 
Not 
agree 
 
Agree Strongly 
agree 
Mean SD 
I believe that I can get an excellent grade in 
mathematics calculus. 
 
1 
0.5% 
31 
15.3% 
143 
70.4% 
28 
13.8% 
2.98 .558 
I am confident that I can learn the important concept 
of mathematics calculus that is taught by the lecturer. 
  
0 
0.0% 
20 
9.9% 
161 
79.3% 
22 
10.8% 
3.01 .456 
I am confident that I can understand the most 
difficult concept in mathematics calculus that is 
taught by the lecturer. 
 
0 
0.0% 
46 
22.7% 
141 
69.5% 
16 
7.9% 
2.85 .534 
I am confident that I can accomplish the task given. 
 
4 
2.0% 
50 
24.6% 
133 
65.5% 
16 
7.9% 
2.79 .602 
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I am certain that I can do my best in this mathematics 
calculus. 
 
1 
0.5% 
32 
15.8% 
147 
72.4% 
23 
11.3% 
2.95 .538 
I am confident that I can master the skills needed in 
this course. 
 
1 
0.5% 
27 
13.3% 
156 
76.8% 
19 
9.4% 
2.95 .495 
Even though mathematics calculus is difficult, I am 
confident that I can do it with excellence.  
2 
1.0% 
35 
17.2% 
147 
72.4% 
19 
9.4% 
2.90 .545 
SD: Standard Deviation 
 
The majority of respondents received moderate scores and high scores in mathematics self-efficacy. Only a few 
respondents received  low scores in mathematics self-efficacy. The items with the highest mean are related with 
their confidence in learning important concepts of mathematics calculus (Mean=3.01, SD=0.456) and their belief in 
getting excellent grade (Mean=2.98, SD=0.558).  Meanwhile the items with the lowest mean is related with their 
confidence in accomplishing the task given (Mean=2.79, SD=0.602).  In conclusion, the findings showed that most 
of the respondents gained medium and high scores in mathematics self-efficacy.  
 
Mathematics meta-cognition 
 
The second objective for this study is to determine students’ mathematics meta-cognition while taking mathematics 
calculus courses.  The overall mean for students meta-cognition are 2.89 (SD= .54).  This analysis shows that 
respondents have a moderate level in mathematics meta-cognition. Table 2 below shows the distribution of 
respondents according to mathematics meta-cognition.  There are two negative items which are item no 1 and 8. 
 
Table 2: Distribution of Respondents based on item score of Mathematics Meta-cognition  
 
Items Strongly 
not 
agree 
Not 
agree 
Agree Strongly 
agree 
Mean SD 
*During mathematics calculus lecture, I’m often lost 
the important things because of distraction. 
 
15 
7.4% 
92 
45.6% 
89 
43.8% 
7 
3.4% 
2.43 0.682 
During revision, I will create question to help me to 
give more focus in mathematics calculus.  
 
7 
3.4% 
81 
39.9% 
106 
52.2% 
9 
4.4% 
2.58 0.635 
When I got confused about the concepts in mathematics 
calculus, I will find the solutions.  
 
0 
 
 
17 
8.4% 
162 
79.8% 
24 
11.8% 
3.03 0.449 
When I faced difficulties in learning mathematics 
calculus, I will change my learning styles.  
 
1 
0.5% 
30 
14.8% 
153 
75.4% 
19 
9.4% 
2.94 0.508 
Before I learn a new concept in mathematics calculus, I 
will review related learning materials first.  
 
1 
0.5% 
39 
19.2% 
148 
72.9% 
15 
7.4 
2.87 0.520 
I will ask myself question about mathematics calculus 
to ensure that I understand mathematics calculus’s 
lecture.  
 
0 29 
14.3% 
157 
77.3% 
17 
8.4% 
2.94 0.474 
I will adapt my learning style according to the needs of 
mathematics calculus course and lecturer.   
 
1 
0.5% 
27 
13.3% 
152 
74.9% 
23 
11.3% 
2.97 0.516 
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*I am always confused about this course.   
 
34 
16.7% 
98 
48.3% 
67 
33% 
4 
2.0 
2.20 0.733 
I learn mathematics calculus according to the needs of 
certain topic.  
 
7 
3.4% 
37 
18.2% 
148 
72.9% 
11 
5.4% 
2.80 0.581 
I will identify the concept that I don’t understand when 
I’m doing revision. 
 
0 
 
10 
4.9% 
164 
80.8% 
29 
14.3% 
3.09 0.429 
I set a certain goal when I enrolled in this course to 
ensure that I can do a proper planning for studies.   
 
0 20 
9.9% 
157 
77.3% 
26 
12.8% 
3.03 0.476 
If I am confused during note taking, I will ensure that I 
understand the content later.  
2 
1.0% 
10 
4.9% 
157 
77.3% 
34 
16.7% 
3.10 
 
0.498 
 
*Negative items, SD: Standard Deviation 
 
For the positive items, item “If I confused during note taking, I will ensure that I’m understand the content later” 
scores with the highest mean (Mean= 3.10, SD=0.498) followed by item “I will identify the concept that I’m not 
understood when I’m doing a revision “(Mean= 3.09, SD=0.429).  For the negative item, item “I always confused 
about this course” have the lowest mean (2.20, SD=0.733).  However, majority of the respondents received high 
score for mathematics meta-cognition while the remaining respondents got moderate scores for their mathematics 
meta-cognition. Only a few respondents received low score mathematics meta-cognition.  This means that majority 
of the respondents met the minimum requirement in mathematics meta-cognition. 
 
Relationship between Mathematics Self-efficacy and Meta-cognition towards Mathematics Performance  
 
Further analysis was conducted to identify the relationship between students’ mathematics self-efficacy and meta-
cognition towards mathematics performance. For that purpose, the Pearson correlation test was done to determine 
the relationship between the three factors.  Table 3 below shows the relationship between mathematics self-efficacy 
and meta-cognition towards mathematics academic achievement.   
 
Table 3: The Relationship between Mathematics Self-efficacy and Meta-cognition towards Mathematics Academic 
Achievement  
 
Variables r P 
Self-efficacy .311** .000 
Meta-cognition .216** .002 
 
The finding shows that there is a positive relationship between mathematics self-efficacy and mathematics 
performance [r (203) =0.311; p < 0.05].  The findings also showed that there is a positive relationship between 
mathematics meta-cognition and mathematics academic achievement [r (203) =0.216; p < 0.05]. 
 
5. Discussion 
 
Research findings can provide a general overview on the importance of mathematics self-efficacy and meta-
cognition towards mathematics academic achievement.  The overall findings of the study showed most respondents 
have moderate and high scores in their mathematics self-efficacy and meta-cognition. Our findings also shows that 
there is a positive relationship between mathematics meta-cognition and mathematic performance which is in line 
with findings by Ossify (2010).  In this study, the findings also indicates that there is a positive relationship between 
mathematics self-efficacy and mathematics performance.  Previous research by Hackett and Betz (1989) and 
Pintrich and DeGroot (1990) shows that there is a positive relationship between the two variables. 
 
In conclusion, the findings show that most of the respondents meet the minimum requirement to perform 
mathematics tasks.  Bandura (1982) discussed the importance of self-efficacy in determining performance.  This 
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means that mathematics self-efficacy and meta-cognition is an important indicator of mathematics academic 
achievement.  The importance of mathematics self-efficacy and meta-cognition in predicting counselor performance 
has been supported by Hall and Ponton (2002) and Hackett, Betz, O’ Halloran and Romac (1990).  Therefore, 
mathematics educators should give attention to mathematics self-efficacy and meta-cognition as important variables 
in mathematics education.   
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